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Short Abstract — The transcriptional regulatory machin- in a two-class Bayesian discrimination problem [8]. These r
ery of a gene can be viewed as a computational device, withsults highlight the possibility of sophisticated and/oolpa-
transcription factor concentrations as inputs and expres- bilistic computations embedded in genetic networks—a pos-
sion level as the output. This view begs the question: Whatsibility not implausible given that single cells are comsba
kinds of computations are possible? We show that dif- bombarded by stochastic signals which they must intermickt a
ferent parameterizations of simple chemical kinetic mod- to which they must respond. Finally we consider the inverse
els of transcriptional regulation are able to approximate two-class discrimination problem—the problem of determin
all four standard arithmetic operations (addition, subtrac- ing what probabilistic discrimination problem a gene isvsol
tion, multiplication and division), various equality and in- ing, if any, based on its response surface. We use this agproa
equality operations, as well as more exotic functions suchto construct plausible interpretations of the complex oese
as the square root, other fractional powers, and even the surface of the lac operon. Our observations are important fo
posterior probability distribution for two-class Bayesian the interpretation of naturally occurring networks and liynp
discrimination problems. We also demonstrate the such new possibilities for the design of synthetic networks.
genes can be combined into networks to perform yet more
sophisticated operations. REFERENCES
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